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PROBLEM TO BE SOLVED: To decrease the 
occurrence frequencies of cut paper at a high-speed 
blade coater. SOLUTION: Fine water mists are 
sprayed to either one or both of the mirror finished 
surface M of the backing roll R of the blade coater or 
the outer peripheral curvilinear surface N thereof 
with which the paper does not come into contact. 
One of the causes for the cut paper is the drying and 
solidifying of the splashed coating liquid ' 
mirror finished surface M of the backing roll R or the 
outer peripheral curvilinear surface N thereof with 
which the paper does not come into contact, forming 
coating liquid slag. The splashing of this coating 
liquid slag to the paper surface and the eventual 
occurrence of the cut paper are admitted. The 
generation of the coating I iquid slag and the 
occurrence of the cut paper are lessened by 
spraying the fine water m ists as a count 
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* NOTICES * 



JPO and INPIT are not responsible for any damages caused by the use of this translation. 



1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
[Claim(s)] 

[Claim l]In a coating method of paper which presses a braid against a coating surface and 
adjusts a coating amount while making a rear face of paper by which coating was carried out in 
coating liquid contact a backing roll, A coating method of paper spraying water mist of mean 
particle diameter chosen as both both [ either or ] which do not contact paper in a both-ends 
mirror plane or a peripheral surface of a backing roll from a range whose Sauter mean diameters 
are 100 micrometers - 400 micrometers. 

[Claim 2]In a coating apparatus of paper which presses a braid against a coating surface and 
adjusts a coating amount while making a rear face of paper by which coating was carried out in 
coating liquid contact a backing roll, A coating apparatus of paper provided with an atomiser 
which can spray water mist whose Sauter mean diameters are 100 micrometers - 400 
micrometers on both both [ either or ] which do not contact paper in a both-ends mirror plane or 
a peripheral surface of a backing roll. 
[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] In the process of carrying out coating of the coating liquid to paper by a 
braid coating machine, this invention has little slip-of-paper generating, and relates to a braid 
coating method and a coating apparatus excellent in high-speed-operation nature and productive 
efficiency. 
[0002] 

[Description of the Prior Art] 

It is the feature that the demand in the aiming at advertisement [, such as a throwaway, a catalog, 
a pamphlet, and direct mail, ] and advertisement commercial-in offset printing paper printing 
field is extended steadily in recent years. Although the commodity value of itself is low, since it 
is important for these commercial printings that the purpose is attained as an advertisement 
medium, the good thing of a printing result has been called for by low cost. In order to raise a 
printing result, while raising the smooth nature of paper, it is necessary to lessen a permeate 
lump and a blot of printing ink. 

[0003 ]The coated paper which formed thin ****** in the paper face with paints, a synthetic 
resin, etc. is manufactured for the above-mentioned purpose, and is most used in the printing 
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field for commerce. The paper which a user's cost cut inclination has also become strong further, 
and uses it on the other hand is also going to low-grade-izing and a weight saving. 
[0004]In order to satisfy the demand of such flourishing lightweight coated paper, by the paper 
maker, double width of coating equipment and improvement in the speed are advanced in order 
to aim at more efficient production and cost cut of a product. It is important technical problem to 
raise productivity, maintaining high quality under such a situation, and examination of a coating 
method, improvement in the speed of coating, reexamination of coating liquid, etc. are advanced. 
[0005]As a production system of conventional coated paper, there are paper making, an off- 
machine method which performs coating at a separate process, and an one machine coating 
method which performs paper making and coating continuously by one machine, and production 
with the more efficient one machine coating method is possible. Since the covering nature of 
stencil paper improves by under coat coating in quality and surface state and printing quality also 
become good by carrying out coating of the finishing coating liquid after carrying out coating of 
the under coat coating liquid which includes cheap paints in stencil paper by an one machine, it 
is in the tendency for multilayer coating-ization to progress also in manufacture of lightweight 
coated paper. 

[0006]A braid coating machine is mainly used for one machine coating. A braid coating machine 
mainly has a roll application method and a fountain application method. A roll application 
method is a coating method which presses a braid against a coating surface and adjusts a coating 
amount, making it run the rear face of the paper by which coating was carried out with the 
applicator roll in contact with a backing roll, as shown in drawing 2 . 

A fountain application method is a coating method which presses a braid against a coating 
surface and adjusts a coating amount to the surface of the paper it runs in contact with a backing 
roll while making coating liquid blow off from a nozzle and carrying out coating of the coating 
liquid to a paper face, as shown in drawing 3 . 

[0007]However, since the length of a device becomes very long from paper making to finishing 
coating and desiccation when carrying out coating by an one machine, when it is once generated 
by the slip of paper (out of paper), in order to refeed sheets, time is taken, and productive 
efficiency falls greatly. Therefore, the production technology establishment for reducing the 
occurrence frequency of out of paper as much as possible is needed. 

[0008]In the out of paper in a coating machine, except when an excessive tension is added to 
paper, various factors can be considered. For example, the mirror plane which coating liquid mist 
disperses and are a coating head and the coating liquid bread circumference, a peripheral surface 
of a backing roll, and the circular side of both ends, It dries, it adheres to peripheral equipment 
etc., and also solidified ** disperses in space and it falls, and it serves as a core, out of paper is 
carried out or out of paper occurs also by mechanical factors, such as a draw by stencil paper 
defect factors and accelerating originating in ******, dirt, dust, product tampering, etc., and 
change of a tension. 

[0009]Thus, in order to reduce many out-of-paper factors, in the operating site, careful attention 
is paid, and it washes carefully everywhere at the time of a machine stop, and corresponds. In 
order to make scattering of the coating liquid mist in a coating machine into the minimum, the 
backing roll upper part, and an entrance and an exit, Various devices, such as stretching plastic 
sheeting around coating liquid bread etc., or attaching the rubber sheet for preventing scattering, 
a vinyl chloride board, a tape, etc. at fountain lip both sides in the case of the braid coating 
machine of a fountain application method, are also made. 
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[00 10]Nevertheless, in manufacturing lightweight coated paper by an one machine braid coating 
machine especially at high speed, once out-of-paper occurrence frequency becomes high and out 
of paper occurs, production loss is large, the time loss spent on passage of sheets also increases, 
and there is a problem of reducing productive efficiency greatly. 
[0011] 

[Problem(s) to be Solved by the InventionJIn view of the above situations, SUBJECT of this 
invention has little out-of-paper generating, and it is in providing the braid coating method 
excellent in productive efficiency, and its coating apparatus. 
[0012] 

[Means for Solving the Problem]Although it is the main cause that a tension more than intensity 
of paper starts, out of paper, About a braid coating machine of a fountain application method 
which is an example of a coating apparatus shown in drawing 3 . When a cause of out of paper 
was pursued wholeheartedly, coating liquid mist dispersed, and it adhered to a coating head, the 
coating liquid bread circumference, a backing roll, a mirror plane, etc., and also coating **** 
dried and generated dispersed and fell in space, and also when it became a core of a defect and 
out of paper occurred, a certain thing became clear plentifully. In drawing 1 . although coating 
liquid injected from a nozzle of a fountain is injected towards a portion except about 5-10-mm 
dry edge part d from edge of paper, it disperses into the peripheral surface portion N of backing 
roll R both ends which do not contact dry edge part [ of paper ] d, and paper. It disperses in the 
mirror plane M of both ends of the backing roll R. Since it fails to be scratched with the braid B, 
coating liquid mist which dispersed into the portion N which does not touch paper in peripheral 
surface portions of dry edge part d and backing roll both ends does not accumulate coating **** 
so in large quantities. However, it accumulates gradually, dry solidification is carried out, and 
coating liquid which dispersed in the mirror plane M of a backing roll serves as coating ****** 
easily. 

[0013]Therefore, in this invention, occurrence frequency of out of paper was able to be 
substantially decreased by spraying detailed water mist on the mirror plane M of the backing roll 
R continuously, and not drying ** using the atomiser E installed in a position shown in drawing 
I. Since ** of coating liquid might occur into the portion N which does not always touch paper 
in a peripheral surface portion of both ends of the backing roll R, when detailed water mist was 
sprayed also on this portion, it became clear that an effect of decreasing occurrence frequency of 
out of paper was still larger. 

[0014]Hereafter, the feature of this invention is explained in full detail. When this invention 
person pursues a cause of out of paper wholeheartedly, coating **** which coating liquid mist 
which mainly adhered to a mirror plane of backing roll both ends dried and produced according 
to a centrifugal force by rotation of a backing roll, and an air current generated by run of paper. It 
was admitted that dispersed, fell and adhered to space, it became a core, and out of paper had 
occurred in comparatively many cases. 

[0015]Therefore, in order to flush continuously coating liquid mist adhering to a mirror plane of 
backing roll both ends and to prevent formation of coating ****, a method of pouring a water 
shower continuously to ****** of backing roll both ends was tried, but out-of-paper occurrence 
frequency did not decrease so much. 

[0016]Then, as a result of re-examining an out-of-paper factor still more minutely, always 
making coating liquid mist adhering to a mirror plane into a damp or wet condition has an effect 
in preventing scattering of ******, and it admitted that out-of-paper occurrence frequency could 
be reduced. As a result of examining how to make a damp or wet condition hold, a direction of 
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water mixing mist instead of a water shower which can make particle diameter of water small 
using high pressure air admitted that an effect was large. 

[00 17] Although this Reason is not clear, since the effect which moisture permeates homogeneity 
and carries out humidity to it more to adhering coating liquid mist or coating **** is large, a 
direction of more detailed water mist is considered. In a water shower, since waterdrop which 
collided with a mirror plane of revolving backing roll both ends rebounds and a re entrainment is 
carried out with detailed ** and dirt, it is thought that generating of out of paper cannot be 
prevented effectively. 

[001 8] Coating **** which dispersed from a mirror plane of a backing roll adheres to a coating 
surface and space of an opposite hand in many cases, when the most. However, since a coating 
surface and space of an opposite hand are diffused on space, without drying and becoming a 
core, even if it should adhere to space when coating **** which dispersed is a damp or wet 
condition since a roll of a tension roll etc. is promptly contacted after coating, they are 
considered not to become a cause of out of paper. 

[00 19] Also about particle diameter of water mist, when experimented [ various ], it admitted that 
it was desirable to carry out continuation spraying of the water mist whose Sauter mean diameter 
is 100-400 micrometers. The water mist itself disperses easily broadly at the same time amount 
of water sprayed decreases, when water mist whose Sauter mean diameter is more detailed than 
100 micrometers is sprayed. Therefore, while the necessity of approaching a backing roll and 
installing many spraying nozzles arises and operativity worsens, Since a spraying nozzle and a 
backing roll were close, it turned out that it becomes easy to generate a phenomenon in which 
mist of coating liquid which disperses from that of a backing roll will plug up an injection tip of 
a spraying nozzle. 

[0020]On the contrary, when a Sauter mean diameter sprays water mist greatly over 400 
micrometers. It became clear that it became difficult to carry out humidity of coating liquid mist 
or the coating **** to the above-mentioned shower ring uniformly practically equal, water mist 
which collided with a backing roll while an effect of decreasing out-of-paper occurrence 
frequency fell remarkably rallied, and a re entrainment was carried out with detailed ** and dirt. 
[0021]this invention person in a peripheral surface of not only a mirror plane of backing roll both 
ends but both ends. Also in a portion which does not contact paper, since same phenomenon was 
accepted, it succeeded in a thing to do for the phenomenon of the out-of-paper occurrence 
frequency and to do further by spraying the same detailed water mixing mist as the above also on 
a peripheral surface part which does not contact paper at backing roll both ends. 
[0022]An one machine braid coating machine is used for the spraying effect of water mixing 
mist of this invention, and when [ 1000 m ] carrying out coating at the above high speed by /, it 
shows up notably. In [ case / of an off-machine coating machine /, or 1000 m ] carrying out 
coating at the following low speeds by /, in the case of paper with the usual tensile strength, since 
there is very little out-of-paper occurrence frequency itself, a judgment of existence or 
nonexistence of an effect of this invention becomes difficult, but. When carrying out coating 
processing very much at a degree at paper with low tensile strength, it is imagined easily that an 
effect of this invention shows up notably. 
[0023] 

[Embodiment of the Invention]As for the detailed water mist sprayed on the peripheral surface 
part which does not contact the mirror plane of backing roll both ends, and paper, in this 
invention, it is natural that it is desirable to manage the smallest possible quantity also from an 
economic viewpoint. A big difference produces the quantity of the detailed water mist which 
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should be sprayed by the ingredient of the coating liquid used for coating. That is, it is because a 
difference arises in the ease of generating of coating **** with the pigment content contained in 
coating liquid, the ratios of resin, and those characteristics. 

[0024]Therefore, although it is not necessary to be a special structure about the structure of the 
atomiser used by this invention, it is required for the Sauter mean diameter of the water mist to 
spray to be adjusted in the range of 1 00mmicro-400mmicro at least and to be wide range and to 
be able to adjust the spray volume of water mist. What possesses a flow control valve, a reducing 
valve, or its both in both an air feed pipe and a water supply pipe, and can also adjust a spray 
pattern further is desirable so that spray velocity can also be adjusted. 

[0025]It is desirable to make a spray position, a spray direction, and a spray angle into the fitting 
structure which can be adjusted freely further again. The spray position of the peripheral face 
both ends of a backing roll is because it changes with the width of the paper which carries out 
coating. 

[0026]If an example of an atomiser and its fixing position is given, the distance from a nozzle tip 
to a roll side will be 100-600 mm, and the nozzle sprayed on the peripheral face of a roll will 
presuppose that it is movable to the roll cross direction from roll both ends to the 500-mm inside 
according to the width of paper. The basis pressure of the pneumatic pressure of an atomiser is 
5.0 kg/cm 2 , with a reducing valve, adjustment is made possible in the range of 0.5 - 5.0 kg/cm 2 , 
and water pressure enables adjustment of the water pressure added to a nozzle delivery in the 
range of 1.0 - 10.0 kg/cm 2 . One or more fixing positions per each of a nozzle are attached so that 
it can spray on a backing roll both-ends peripheral surface and the mirror plane of both ends. 
[0027] Which method of roll application, fountain application, and short dwelling type 
application may be [ braid coating machine used in this invention ] sufficient as a liquid supply 
method. However, in the case of the braid coating machine of a roll application method, Since it 
is rare for coating liquid to disperse even to a backing roll compared with other two methods 
since an applicator roll and a backing roll separate and are generally installed, this invention, A 
big effect is expectable mainly if it applies to the braid coating machine of fountain application 
and a short dwelling type application method. 

[0028]Although monolayer coating or the multilayer coating more than 2 times coating may be 
sufficient as a coating method, in carrying out multilayer coating, Although an under coat 
coating method in particular is not limited, various braid coating machines may be sufficient at 
film transfer systems, such as gate roll coater, a braid, or a rod metaling size press coating 
machine, as well as the above. 

[0029]The long network former to which normal use of the paper which carries out coating 
processing is carried out, and gap type twin wire former, Paper making is carried out by the 
monolayer or a multilayer by the hybrid former and cylinder mold former which constitute the 
latter half part of a long mesh part from a twin wire, It may be any of the thing of the basis 
weight 30 which carried out paper making by acid paper making, neutral paper making, and an 
alkaline paper-making method - 600 g/m 2 , and the paper containing not only a chemical pulp but 
a mechanical pulp and recovery recycled pulp may be used. 

[0030] After being pressed suitably after that and drying the paper by which paper making was 
carried out, coating of the under coat coating liquid which surface-size processing is carried out 
using the clear coating liquid which blended the auxiliary agent [, such as starch or its derivative, 
/ a water soluble binder and if needed ] if needed, or has paints, adhesives, etc. is carried out. 
[0031]To the paints used for coating liquid, heavy calcium carbonate, precipitated calcium 
carbonate, Kaolin, clay, delaminated clay, talc, a satin white, Organic colors, such as inorganic 
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pigments, such as silica, barium sulfate, calcium sulfate, a zinc oxide, and a titanium dioxide, 
and a plastic pigment, etc. can be used, and if needed, these paints can be independent or can be 
used by two or more sort mixing. 

[0032]One sort or two sorts or more are chosen and used for the adhesives used for coating 
liquid if needed from latex or other water borne adhesive. As latex, conjugated diene system 
copolymer latex, such as a styrene butadiene copolymer and a methacrylate butadiene 
copolymer, Vinyl-base polymer latex, such as a polymer of acrylic ester and/or methacrylic acid 
ester or a copolymer, or these are further denaturalized by functional group content monomers, 
such as carboxyl. 

[0033]As water borne adhesive other than latex, for example Esterification starch, such as an 
oxidized starch and urea phosphorylation starch, Etherification starch, such as hydroxyethyl 
ether-ized starch, dextrin, Protein, such as starch, such as positive starch, casein, soybean protein, 
and synthetic protein. Cellulosics, such as synthetic resin glue, such as polyvinyl alcohol, a 
polyvinyl pyrrolidone, maleic anhydride resin, and melamine resin, carboxymethyl cellulose, 
hydroxyethyl cellulose, and hydroxymethylcellulose, etc. are the usual adhesives for coating. 
The various auxiliary agents blended with the usual paints for coated paper, such as a dispersing 
agent, a thickener, a water retention agent, a defoaming agent, and a water resistance-ized agent, 
may be used. 
[0034] 

[Effect of the Invention]If the coating liquid mist which dispersed carries out dry solidification 
on the peripheral surface which does not contact the mirror plane of a backing roll, and paper, it 
becomes coating **** and it disperses in a paper face, coating **** will serve as a core and will 
cause out of paper. In this invention, since detailed water mist is always sprayed and generating 
of coating **** is pressed down to the coating liquid mist adhering to a backing roll, out-of- 
paper generating resulting from coating **** can be decreased substantially. 
[Brief Description of the Drawings] 

[Drawing l] The structure explanatory view of the device of this invention. 

[Drawing 2] The structure explanatory view of a roll application method braid coating machine 

[Drawing 3] The structure explanatory view of a fountain application method braid coating 

machine 

[Description of Notations] 
A Applicator roll 
B Braid 

C Coating surface 
d Dry edge 
E Spraying nozzle 
M Mirror plane 
N Peripheral surface 
P Coating liquid 
R Backing roll 
S Paper 
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